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THE  GENETIC  EPIDEMIOLOGY  OF  BREAST  CARCINOMA  IN  SITU 
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Breast  cancer  remains  one  of  the  most  important  health  care  issues  of  the  20th  century. 
Despite  a  wealth  of  studies  on  the  topic,  the  current  literature  provides  little  information  regarding 
the  nature  of  the  epidemiologic  risk  factors  or  clinical  characteristics  of  breast  tumors  which  are 
classified  as  non-invasive,  i.e.,  breast  carcinoma  in  situ  (BCIS).  As  screening  efforts  throughout 
the  United  States  have  increased,  so  has  the  number  of  women  diagnosed  with  BCIS,  with  up  to 
20%  of  screened  patients  diagnosed  with  this  lesion.  The  identification  of  risk  factors  associated 
with  the  development  of  BCIS  is  especially  important,  particularly  in  light  of  the  fact  that  in  the 
coming  century  up  to  one  in  fifty  women  in  the  United  States  will  be  diagnosed  with  this  tumor 
during  her  lifetime.  This  five-year  project  will  define  risk  factors  associated  with  BCIS  through 
the  mechanism  of  a  case/control  study.  The  study  population  will  include  approximately  HOO¬ 
DOO  cases  of  female  breast  carcinoma  in  situ  and  1100-1200  age-matched  female  controls  selected 
from  the  population  of  the  state  of  Connecticut  over  a  3.5  year  data  collection  period.  Cases  will 
be  between  the  age  of  20  and  84  years  at  time  of  diagnosis.  The  controls  will  be  frequency 
matched  to  the  cases  by  five  year  age  intervals.  Telephone  interviews  will  be  conducted  with  the 
study  subjects  and  will  collect  information  concerning  family  history  of  cancer,  pregnancy  and 
menstrual  history,  hormone  replacement  therapy,  oral  contraceptive  use,  fertility  drug  use,  as  well 
as  sociodemographic  variables.  In  addition,  a  tissue  repository  consisting  of  paraffin-embedded 
tumor  tissue  collected  from  a  subset  of  the  cases  will  be  formed.  The  expression  of  two  of  the 
most  frequently  reported  oncogenes  associated  with  invasive  breast  cancer,  p53  and  c-erbB-2,  will 
be  examined  in  these  BCIS  cases  for  the  first  time  in  a  population-based  series. 


The  goals  of  this  study  are  as  follows: 

1.  To  determine  whether  there  is  an  association  between  a  family  history  of  breast  and/or  ovarian 
cancer  and  the  development  of  breast  carcinoma  in  situ  (BCIS). 

2.  To  determine  whether  there  is  an  association  between  additional  epidemiologic  risk  factors, 
including  those  traditionally  associated  with  invasive  breast  carcinoma  such  as  age  at  menarche, 
age  at  first  birth,  and  oral  contraceptive  use  and  the  development  of  BCIS. 
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3.  To  collect  paraffin-embedded  tumor  tissue  for  a  subset  of  the  BCIS  cases. 

4.  To  test  for  the  presence  of  p53  and  c-erbB-2  protein  expression  as  well  as  estrogen  and 
progesterone  receptor  expression  using  the  methods  of  immunohistochemistry  in  the  paraffin- 
embedded  tumor  tissue. 

5.  To  examine  the  association  between  p53,  ER,  PR  and/or  c-erbB-2  expression  in  BCIS  tumors 
with  clinical  and  epidemiologic  variables  including  grade  and  family  history  of  breast  cancer. 

6.  To  develop  risk  prediction  models  to  be  used  in  defining  screening  guidelines  for  women  not 
yet  diagnosed  with  BCIS. 


Specific  Location  of  Study 

Drs.  Claus  and  Holford  have  offices  located  in  the  Department  of  Epidemiology  and  Public 
Health.  Drs.  Carter  and  Badve  have  office  and  laboratory  located  within  the  Pathology 
Department.  The  office  of  Dr.  Meredith  Stowe,  Project  Director,  and  Ms.  Judie  Fine,  Director, 
Rapid  Case  Ascertainment  Shared  Resource,  is  located  at  200  College  Street,  New  Haven,  CT. 


6.  BODY 
RESEARCH  PLAN 

The  cases  are  ascertained  through  the  Rapid  Case  Ascertainment  (RCA)  Shared  Resource  of 
the  Yale  Cancer  Center,  under  the  direction  of  Ms.  Judie  Fine.  The  physicians  of  each  eligible 
case  are  identified  by  Ms.  Fine.  The  names  of  patients  and  physicians  are  given  to  Dr.  Meredith 
Stowe,  the  project  director,  by  Ms.  Fine.  A  letter  signed  by  Drs.  Claus  and  Stowe  is  sent  to  the 
physicians  requesting  permission  to  send  a  letter  of  introduction  to  the  case. 

Proto-controls  are  identified  by  Northeast  Research  in  Orono,  Maine  through  the  mechanism 
of  random-digit  dialing.  Female  residents  of  the  state  of  Connecticut  aged  20-84  who  are  served 
by  a  telephone  are  eligible. 

Those  cases  approved  for  contact  by  their  physicians  are  sent  a  letter  of  introduction  fi'om 
Drs.  Claus  and  Stowe  explaining  the  project.  Controls  receive  a  similar  letter.  Informed  consent 
forms  accompany  the  letter  of  introduction  and  study  subjects  are  asked  to  return  them  via  the 
stamped,  addressed  envelope  provided.  Approximately  1-2  weeks  later  an  interviewer  (either  Ms. 
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Sheila  Griffin  or  Ms.  Marjorie  Jasmin)  contacts  the  potential  study  subject  by  telephone.  If  the 
potential  study  subject  decides  to  participate,  the  interviewer  administers  the  questionnaire  over 
the  telephone  at  the  patient's  convenience  after  verbal  consent  has  been  given  for  the  interview. 
Subjects  who  agree  to  be  interviewed  are  sent  an  oral  contraceptive  picture  booklet  with  an 
accompanying  letter.  Subjects  are  interviewed  for  approximately  30-45  minutes.  Interviews  of 
women  with  particularly  complex  family  or  medical  histories  may  take  somewhat  longer.  The 
questionnaire  includes  questions  on  family  history  of  cancer,  pregnancy  and  menstrual  history, 
oral  contraceptive  and  other  exogenous  hormone  history,  medical  history,  socioeconomic  status, 
as  well  as  alcohol  and  tobacco  use. 

We  plan  to  collect  pathology  slides  and  histologic  specimens  in  the  form  of  paraffin-embedded 
tumor  tissue.  Cases  who  agree  to  allow  us  to  retrieve  paraffin-embedded  blocks  are  sent  an 
authorization  of  health  information  form  which  we  ask  them  to  return  via  mail.  RCA  will  request 
and  courier  slides  and  paraffin-blocks  from  each  of  the  pathology  departments  as  well  as  return 
the  slides  and  blocks  after  the  laboratory  analyses  are  completed.  The  blocks  are  returned  to  the 
various  hospitals  after  sufficient  material  has  been  removed  from  them.  Alternatively,  hospitals 
may  choose  to  cut  material  from  the  blocks  rather  than  send  the  block  itself.  The  slides  will  be 
quickly  returned  after  our  pathologist.  Dr.  Darryl  Carter,  has  reviewed  them  to  confirm  the 
diagnosis  and  perform  a  uniform  histologic  review. 

Medical  records  may  need  to  be  reviewed  to  provide  details  requested  in  the  questionnaire 
regarding  dates  of  diagnoses  or  pathologic  details  of  diagnosis.  In  particular,  pathology  data  are 
useful  in  identifying  tumor  blocks  most  likely  to  contain  tumor.  A  stamped,  addressed  envelope 
is  provided  for  study  subjects  so  that  they  may  return  the  authorization  for  release  of  health 
information  (for  review  of  medical  records  and  retrieval  of  paraffin-blocks)  via  mail.  Dr  Stowe 
telephones  study  participants  who  do  not  return  the  form  to  encourage  them  to  do  so.  Replacement 
forms  are  sent  to  women  who  misplace  the  original  form. 


YEARLY  REPORT 

The  personnel  on  the  project  has  remained  stable,  with  Drs.  Claus  and  Holford  continuing  to 
act  as  Principal  Investigator  and  Co-Investigator,  respectively.  Dr.  Meredith  Stowe  continues  as 
the  project  director  while  our  two  interviewers,  Ms.  Sheila  Griffin  and  Ms.  Marjorie  Jasmin, 
continue  to  work  with  us  (although  at  a  much  reduced  rate  as  the  last  few  interviews  are 
completed)  and  Ms.  Judie  Fine  remains  as  the  director  of  the  Rapid  Case  Ascertainment  Service. 
Dr.  Darryl  Carter  continues  as  our  senior  pathologist.  In  addition,  we  have  been  lucky  enough 
to  hire  an  additional  pathologist.  Dr.  Sunil  Badve,  with  extensive  expertise  in  breast  carcinoma 
in-situ  (see  attached  c.v.  and  sample  manuscript),  who  with  Dr.  Carter  will  provide  uniform 
review  of  slides  for  cases  as  well  as  serve  as  the  primary  pathologist  for  the  immunohistochemical 
studies.  The  addition  of  Dr.  Badve  to  the  study  assures  that  the  laboratory  goals  of  the  study  are 
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attained  in  a  timely  fashion  (necessary  due  to  the  greater  than  expected  numbers  of  cases  and  our 
high  response  rate.) 

The  goals  of  year  four  included  1)  the  continued  identification  (through  March  1998),  consent, 
and  interview  of  cases  and  controls,  2)  continued  uniform  histologic  review  of  slides  for  each 
case,  3)  identification  and  accession  of  paraffin  blocks,  and  4)  preliminary  data/statistical  analyses. 
The  details  of  case  and  control  ascertainment  are  presented  in  Table  1.  At  this  point  in  time,  1738 
cases  have  been  identified  for  the  study  through  the  services  of  the  Rapid  Case  Ascertainment 
Service  (Case  ascertainment  is  now  closed).  One  thousand  five  hundred  and  thirty-seven  of  these 
cases  have  been  verified  to  be  eligible,  189  to  be  ineligible,  and  12  are  pending  eligibility  review. 
One  thousand  three  hundred  and  five  controls  have  been  identified  by  Northeast  Research,  1285 
of  whom  remain  as  verified  controls.  Given  our  initial  sample  size  estimate  of  800  cases  and  800 
controls,  we  have  surpassed  our  study  goals  with  respect  to  sample  size. 

Our  physician  consent  rate  for  cases  has  remained  high  with  91  %  of  cases  having  a  consenting 
physician.  This  represents  a  slight  decrease  from  our  previous  number  (94%)  and  is  primarily  due 
to  changes  in  the  consent  procedures  at  two  hospitals  (Mt.  Sinai  and  St.  Francis  Hospitals).  At 
both  of  these  hospitals,  no  case  subject  may  be  approached  by  a  study  prior  to  that  case  1)  being 
approached  by  the  consenting  physician  and  2)  having  the  study  explained  by  that  physician.  As 
can  be  imagined,  although  the  majority  of  these  physicians  verbally  agree  to  contact  Ihe  women, 
none  of  the  cases  at  these  two  hospitals  have  actually  been  contacted  by  these  physicians  due  to 
restraints  of  time  and  persoimel  on  the  part  of  these  physicians.  This  has  proved  a  difficult 
problem  to  overcome  despite  continued  negotiations  with  the  hospitals. 

Once  we  are  able  to  approach  the  study  subjects,  our  case  and  control  response  rates  remain 
high;  among  eligible  cases  who  have  been  contacted  by  our  study,  87  %  have  agreed  to  participate 
in  the  interview  portion  of  the  study.  Among  eligible  controls  who  have  been  contacted  by  our 
study,  85%  have  agreed  to  participate  in  the  interview  portion  of  the  study. 

In  addition  to  the  interview  portion  of  the  study,  we  continued  upon  the  histologic  slide/ 
paraffin  block  collection  portion  of  the  study.  This  portion  entails  obtaining  written  permission 
from  cases  to  retrieve  the  slides/blocks  and  then  physical  retrieval  of  this  material  from  hospitals 
for  review/laboratory  analysis.  At  present,  only  two  percent  of  interviewed  cases  have  actively 
refused  to  allow  us  to  retrieve  slides/blocks.  The  remainder  have  verbally  agreed  to  allow  us  to 
retrieve  slides  and  blocks.  Approximately  84%  of  interviewed  cases  have  given  written  consent 
for  retrieval  of  histologic  slides  while  74%  of  interviewed  cases  have  given  written  consent  for 
paraffin-block  retrieval  (note  that  the  difference  between  the  two  numbers  indicate  the  women  who 
did  not  wish  laboratory  testing  performed  on  their  tumors).  As  in  the  past,  we  are  mailing 
additional  permission  forms  and  retelephoning  women  regarding  the  permission  form  to  raise  our 
written  consent  levels  (necessary  for  actual  retrieval  to  occur)  for  this  portion  of  the  study.  Once 
written  permission  to  retrieve  pathology  slides  has  been  obtained,  Ms.  Fine  requests  the  slides 
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from  the  various  hospitals.  We  have  had  good  success  with  obtaining  slides  for  review  with  no 
refiisals  from  hospitals  at  present  although  in  some  instances  we  have  had  to  travel  to  the  hospital 
to  review  slides.  Both  Drs.  Carter/Badve  then  review  all  of  the  slides  for  diagnosis  and  select 
blocks  for  retrieval  and  laboratory  analysis. 

We  are  also  continuing  to  retrieve  blocks  for  those  women  who  have  given  permission. 
Interestingly  enough,  we  have  had  less  difficulty  than  expected  in  retrieving  paraffin  blocks  from 
the  various  hospitals  as  a  number  of  hospitals  who  had  initially  refused  to  send  us  blocks  now 
have  agreed  to  send  the  blocks.  Of  note,  we  have  decided  to  select  the  Dako  HER-2  monoclonal 
antibody  for  erbB-2  staining.  These  particular  antibodies  were  selected  as  they  are  the  ones  used 
most  frequently  in  clinical  practice  (the  Dako  product  will  be  the  stain  used  to  determine  positivity 
for  the  newly  FDA  approved  Herceptin  use),  hence  they  would  be  most  relevant  to  data  that  is 
currently  collected  and  used  clinically  in  women  diagnosed  with  invasive  carcinoma  of  the  breast. 

Our  pilot  data/preliminary  immunohistochemical  staining  (n=219)  results  indicate  that 
overexpression  of  ER,  PR,  and  HER-2/neu  occurred  in  approximately  60%,  62%  and  30%  of 
cases,  respectively.  HER-2/neu  expression  was  correlated  with  higher  grade,  was  most  frequent 
in  comedocarcinoma,  and  was  inversely  correlated  with  both  ER  and  PR.  This  are  extremely 
interesting  findings  given  the  associations  reported  in  invasive  breast  cancer  cases,  i.e.  that  ER+ 
tumors  are  associated  with  increased  survival  time  while  HER-2/neu+  or  comedo  tumors  are 
associated  with  lesser  survival  time. 

Data  entry  for  the  study  is  ongoing  and  is  completed  by  Ms,  Wanda  Carr.  At  present  a  total 
of  924  case  interviews  and  1010  control  interviews  have  been  entered  and  error  checked. 

Data  analysis  continued  this  year  and  two  manuscripts  are  in  preparation:  “The  epidemiology 
of  breast  carcinoma  in-situ”  and  “Family  history  and  the  risk  of  breast  carcinoma-in  situ”. 

The  interview  portion  of  the  study  is  essentially  complete.  In  the  coming  year,  we  will  finish 
the  slide  review  and  focus  on  the  laboratory  portion  of  the  study.  Data  analysis  and  manuscript 
preparation  will  be  ongoing  as  the  final  data  are  collected  and  prepared  for  analysis. 

HUMAN  SUBJECTS 
Subject  Population 

All  female  Connecticut  residents  between  the  ages  of  20  and  84  years  at  time  of  diagnosis 
and  diagnosed  with  breast  carcinoma  in  situ  from  9/15/94  to  3/14/98  are  eligible.  Cases  with  a 
previous  history  of  breast  cancer  and/or  a  breast  biopsy  of  unknown  outcome  are  excluded.  In  this 
time  period,  1738  women  were  diagnosed  with  BCIS  in  the  state  of  Connecticut  within  the  age- 
group  of  interest.  From  this  group,  we  expect  to  interview  approximately  1100  women.  Proto- 
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controls  were  randomly  selected  by  an  external  firm  (Northeast  Research)  and  consist  of  age- 
matched  Connecticut  female  residents.  We  identified  1305  proto-controls  and  expect  to  interview 
approximately  1100  as  controls. 

Risks/Benefits 

As  this  is  primarily  an  interview  study,  we  anticipate  no  physical  risk  to  study  subjects. 
However,  given  the  serious  nature  of  breast  cancer,  it  is  conceivable  that  some  patients  will 
experience  some  degree  of  psychological  distress  as  a  result  of  being  interviewed  concerning  their 
health  status.  In  order  to  minimize  the  occurrence  of  such  distress,  interviewers  are  trained  to 
conduct  interviews  in  a  relaxed,  friendly,  and  professional  manner.  Swift  corrective  action  will 
be  taken  concerning  any  interviewer  whose  demeanor  seems  to  have  a  negative  effect  on  study 
participants. 

There  are  no  monetary  inducements  to  participants  in  this  study.  The  primary  inducement 
for  participants  is  the  ability  of  the  study  to  contribute  to  our  understanding  of  breast  cancer.  This 
research  has  the  potential  to  define  modifiable  risk  factors  associated  with  the  development  of 
breast  cancer  as  well  as  the  potential  to  identify  currently  healthy  women  at  increased  risk  of  this 
disease  who  might  benefit  from  increased  screening  for  breast  cancer. 

At  present  no  adverse  effects  have  been  reported  in  this  study.  A  number  of  positive  effects 
have  been  reported,  particularly  to  our  interviewers,  including  the  improvement  of  family 
relationships  in  association  with  the  gathering  of  family  history  information.  In  addition,  among 
cases,  the  discussion  of  a  breast  cancer  diagnosis  with  an  independent  observer  has  proved  to  be 
helpful  to  a  number  of  women. 


Protection  of  Subjects 

Each  study  subject  is  assigned  a  code  number.  The  interview  cover  sheet  containing 
identifying  information  is  removed  from  the  interview  booklet  and  stored  separately.  All  staff 
members  are  informed  prior  to  employment  and  at  regular  intervals  as  to  the  necessity  for  keeping 
all  data  confidential.  All  written  study  material  is  stored  in  locked  file  cabinets.  All  histologic 
specimens  will  be  stored  in  the  laboratory  of  Dr.  Carter. 

The  opinion  of  Dr.  Carter,  the  study  pathologist,  concerning  histologic  specimens  may  in 
some  instances  differ  from  that  of  the  original  pathologist.  If  Dr.  Carter  interprets  the  woman's 
cancer  to  be  invasive  rather  than  solely  in-situ,  the  original  pathologist  and  surgeon  will  be 
contacted  and  informed  of  the  opinion  of  the  study  pathologist.  If  the  original  pathologist  is  not 
available,  we  will  inform  the  Chair  of  Pathology  at  the  appropriate  hospital. 
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No  information  that  identifies  an  individual  subject  will  be  given  to  third  parties,  including 
family  members,  unless  that  subject  has  given  consent  to  do  so.  Information  obtained  during  the 
study  will  not  be  placed  in  a  subject's  medical  record.  Publication  and  presentation  of  results  will 
contain  only  aggregate  data. 

No  laboratory  test  results  on  specimens  will  be  released  to  the  participant  or  her  physician. 
This  current  work  is  in  the  realm  of  research  and  any  results  should  be  regarded  as  preliminary 
findings  and  not  definitive.  None  of  the  materials  collected  on  these  patients  will  be  used  to  do 
research  unrelated  to  their  breast  cancer  diagnosis. 

Human  Investigation  Committee  Approvals 

We  have  had  great  success  in  obtaining  the  approval  and  participation  of  the  state's  hospitals. 
At  present,  all  but  four  of  the  state's  35  hospitals  are  active  participants.  We  are  able  to  identify 
cases  diagnosed  and  treated  at  these  four  hospitals  via  the  Connecticut  Tumor  Registry.  Overall, 
the  response  of  the  state's  hospitals  and  medical  personnel  has  been  extremely  positive.  Most  of 
the  hospitals  are  now  in  their  four  year  of  participation  with  our  study. 
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Prediction  of  Locai  Recurrence  of  Ductai 
Carcinoma  In  Situ  of  the  Breast  Using  Five 
Histoiogicai  Ciassifications:  A  Comparative 
Study  With  Long  Foiiow-Up 

SUNIL  BADVE,  MRCPaih,  ROGER  P.  A'HERN,  MSa,  ANN  M.  WARD,  MA, 

ROSEMARY  R.  MILLIS,  FROPath,  SARAH  E.  PINDER,  MRCPath,  IAN  O.  ELUS,  MRCPaih, 
BARRY  A.  GUSTERSON,  FRCPaih,  AND  JOHN  P.  SLOANE,  FRCPaih 


The  mcreased  detectjon  of  ductal  carcinoma  in  situ  (DCIS)  by 
manunographic  screening  and  the  more  widespread  use  of  breast- 
conserving  suigery  have  led  to  a  search  for  histoiogicai  features 
associated  with  the  risk  of  recurrence.  In  a  case  control  study  of  141 
patients  with  long  follow-up,  we  compared  the  ability  of  five  morpho¬ 
logical  classificadons  to  predict  recurrence  after  local  excision.  A 
significant  correiadon  was  not  found  between  recurrence  and  growth 
pattern  when  a  tradidonal  ctassificadon  based  on  architecture  was 
used  nor  with  necrosis  when  a  scheme  based  principally  on  this 
feature  was  employed.  A  correiadon  was,  however,  found  between 
recurrence  and  ‘*differendadon“  as  defined  by  nuclear  features  and 
cell  piolarizadon  in  a  ctassificadon  recendy  formulated  by  the  Euro¬ 
pean  Pathologists  Working  Group  (EFWG),  but  this  failed  to  reach 
stadsdcal  significance  at  the  5%  level.  A  stronger  and  stadsdcally 
significant  correiadon  was  found  between  nuclear  grade  as  defined  by 
the  EPWG  and  recurrence  when  cell  polarizadon  was  disregarded, 
using  the  classificadon  currently  employed  by  the  UK  Nadonal  Health 
Service  and  European  Commission-funded  Breast  Screening  Pro- 

Thc  frcqticiicy  witli  whicli  diictnl  curciiiomu  in  situ 
(DCIS)  Is  encountered  in  biopsy  and  excision  speci¬ 
mens  of  breast  has  increased  dramatically  since  the 
introducdon  of  mammographic  screening,  accounting 
for  nearly  20%  of  screen-detected  cancers,  compared 
with  about  5%  of  tliose  in  symptomatic  women  in  the 
United  Kingdom.* 

At  the  same  time,  there  has  been  an  increase  in 
breast-conserving  surgery,  which  although  having  un¬ 
doubted  cosmetic  benefits,  runs  the  risk  of  not  eradicat¬ 
ing  the  disease.  It  has  been  estimated  that  if  left 
untreated,  DCIS  will  develop  into  invasive  carcinoma  in 
a  significant  proportion  of  cases,  generally  within  10 
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grammes.  This  was  attributable  to  a  small  number  of  recurring  cases 
being  downgraded  as  a  consequence  of  exhibiting  polarized  cells.  A 
significant  correlation  between  histology  and  recurrence  was  also 
observed  using  the  Van  Nuys  classification,  which  is  based  on  nuclear 
grade  and  necrosis.  Whether  the  tumor  recurred  as  In  situ  or  invasive 
carcinoma  was  unrelated  to  histological  classification,  as  was  the  time 
course  over  which  it  occurred.  These  findings  strongly  support  the  use 
of  nuclear  grade  to  identify  cases  of  DCIS  at  high  risk  of  recurrence 
after  local  excision,  but  further  work  is  necessary  to  determine 
whether  nuclear  grade  or  necrosis  Is  more  appropriate  to  subdivide 
die  non-hi^-grade  cases.  Hum  Pathol  29:915-923.  Copyright  fi  1998 
by  W.B.  Saunders  Company 

Key  ivords:  breast,  ductal  carcinoma  in  situ,  classification,  recur¬ 
rence. 

Aibremations:  DCIS,  ductal  carcinoma  in  situ;  EC,  European 
Commission;  EPWG,  European  Pathologists'  Working  Group; 
NHSBSP,  National  Health  Service  Breast  Screening  Programme. 


years  of  diagnosis.®-^  Local  recurrence  as  in  situ  or 
invasive  disease  after  breast-conserving  surgery  has 
been  reported  in  5%  to  23%  of  cases,  depending  on  the 
choice  of  adjuvant  treatment.'*  Clearly,  tlie  most  impor¬ 
tant  determinant  of  recurrence  is  the  adequacy  of 
surgical  excision,  but  pathological  a.'sessmeiu  of  exci¬ 
sion  margins,  although  useful,  is  beset  with  technical 
difficulties. 

DCIS  is  not  a  single  morphological  entity  but  a 
hetert^eneous  group  of  proliferations  that  vary  accord¬ 
ing  to  cytology  and  growth  pattern.  Classification  luut 
traditionally  been  based  on  the  latter,  and  a  number  of 
studies  have  shown  a  rclndonship  between  this  aspect 
and  behavior;  comedo  carcinomas,  for  example,  have 
been  found  to  be  more  aggressive,®  and  micropapillary 
types  more  extensive,®  Growth  pattern,  however,  often 
varies  from  one  part  of  the  tumor  to  another,  which  at 
least  partly  explains  why  architectural  chtssifications  are 
associated  with  a  low  level  of  olrserver  consistency,' 
Moreover,  in  recent  years,  evidence  li:ts  been  prothiceil 
that  cj'tological  feati  i  res  are  more  i  tnjiortant  in  iletertnin- 
ing  local  |■ectlr|■ence,'*  • 

These  coii.siilcr.itions  li;ive  stiiiinlated  a  number  of 
gniups  to  propose  new  ehissiiteations  of  DCLS.  but  any 
new  sv-steiii,  before  being  geiiendly  arloptcd,  mast  Imve 
deiiiiuistr.ible  prognostic  v-.diie  antlconsi.stcncyofappli- 
caihiii. 

Tlie  aim  of  the  current  study  was  thus  to  investigate 
the  eirectivcness  of  four  new  (ia.s.siiication.siii  predicting 
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reairrence  after  local  excision  and  compare  them  with 
the  traditional  method  based  on  architecture.  Tlie 
consistency  with  which  these  systems  can  be  applied  will 
be  addressed  in  a  subsequent  communication. 

MATERIALS  AND  METHODS 

Selection  of  Coses 

Cases  of  DCIS  were  retrieved  fnuii  the  files  of  the 
Department  of  Histopathology  of  the  Royal  Mai-sdeti  Hospi¬ 
tal.  The  criteria  for  inclusion  in  the  study  were  (1)  uucqiiivtv 
cal  DCIS  without  invasive  carcinoma  at  first  presentation;  (2) 
no  relapse  with  ipsilateral  invasive  carcinoma  within  6  months 
of  first  presentation;  and  (3)  surgery  only  as  the  first  line  of 
treatment.  In  some  cases,  a  second  operation  was  done  within 
6  months  of  the  primary  surgery  because  of  residual  disease. 
These  two  operations  were  regarded  as  one  event  for  the 
purposes  of  the  study.  Disease  detected  after  6  months  of 
diagnosis  was  considered  as  recurrence  and  svas  categorized  as 
a  second  event.  All  cases  in  which  recurrence  occurred 
(.subjects)  were  identified  and  matched  widi  nonrecurrent 
cases  (controis)  in  a  ratio  of  1:2.  The  criteria  used  for 
matching  were  age  at  (iiagnosis  and  length  of  follow-up  after 
surgery. 

Using  these  criteria,  more  than  500  cases  of  DCIS  were 
retrieved,  of  which  59  developed  recurrence.  Twelve  were 
excluded  because  of  subsequent  invasive  disease  in  the  contra¬ 
lateral  breast  or  because  histological  material  was  no  longer 
available.  The  remaining  47  sulgects  were  matched  with  94 
controls,  making  a  total  of  141  cases.  It  later  became  apparent 
that  17  patients  had  received  adjurant  radiation  therapj';  four 
.subjects  and  1.3  controls.  Tlte.se  patients  were  excluded  from 
the  analysis  lx:causc  they  were  not  prnpurtionaiely  dlstriiuitcd 
between  the  twit  groups  :ut<t  wc  thittight  that  there  tv.is  a 
theoretical  po.ssibility  that  irrndiatiiut  nt:iy  be  more  elfective 
against  some  histological  types  than  others.  Tltis  left  43 
subjects  and  81  controls. 

Adequacy  of  local  excision  could  not  be  controlled 
because  there  were  insitfiicient  data  in  the  original  histologi¬ 
cal  reports,  and  marking  ink  was  not  generally  used.  Tltis  was 
in  any  case  considered  unnecessary  in  view  of  the  study 
design.  Because  DCIS  is  a  unicentric  process,  it  is  evident  that 
complete  excision  could  not  have  been  acltievcd  in  the 
sitbjects.  In  predicting  local  i  ccitrrettce.  Itistological  cI:i$.Mlic:i- 
tions  are  thus  identifying  lesions  that  are  unlikely  to  li;tve  heen 
completely  reimtved  and  that  are  capable  of  regntwiitg  to  a 
cliitically  or  radiologically  deiectahle  size. 

Clinical  Details 

Tlte  patienis"  age  r.iitge  tv.ts  front  28  to  7ti  yt-ars.  with  a 
ntediau  of  52  years.  Median  age  at  iliagito.sis  lor  the  siil^ecis 
tsus  .50  years  (ntitge,  28  lo  71)  and  for  controls  .53  years  (r.uige, 
30  to  7fi).  Sixty-one  percent  of  subjects  and  05%  of  controls 
were  .synt|ttoiit:iti(;  at  presentation.  The  reiiiaiiiiiig  patients 
were  a.synt|)toniati(;.  tlteir  lesions  being  detected  by  niammog- 
niphy. 

Treatment  Details 

hiiti:il  treatment  for  all  eases  tvtis  surgery  alone,  either 
ioeali/atioii  or  excision  biopsy  in  tlie  first  instance.  In  22  cases 
(.seven  subjects  and  15  controls),  initial  biopsv  w:is  followed 
within  ()  iiiomhs  by  wiile  local  excision.  .A  Ini  thi-r  15  cases 
(four  subjects  and  1 1  controls)  mulerweiii  snl)se(|iii'nt  stilicn- 
tmieons  inasteetomv. 


Classification 

The  slide.s  for  the  subjects  and  controls  were  mixed 
before  being  examined  to  ensure  tliat  tlie  classilications  were 
applied  'blind.*  All  cases  were  categorized  using  the  following 
five  cla.ssifications: 

Architectural  Clnsuficatioii.  The  DCIS  was  tlefitied 
as  solid  when  the  ductitlar  lumen  was  replaced  by  solid 
sheets  of  neoplastic  cells.  Qmiedo  DCIS  (Fig  1)  was 
defttted  as  a  subtype  of  solid  DCIS  exhibititrg  a  cetitntl 
zntie  of  conflitent  tiecrosis.  Cribriform  DCIS  (Ftg  2)  was 
characterized  by  the  presence  of  secondary  Iitmituil 
spaces  giving  rise  to  a  sieve-like  appearance.  Microf)al)il- 
lary  DCIS  exhibited  fmger-Iike  p:ipillary  pnjjectiotis 
into  dilated  ductal  spaces.  Tire  papillae  getierally  lacked 
fibrovascular  cores.  Intracystic  papillary  DCIS  was  de¬ 
fined  as  a  localized  tumor  in  a  dilated  duct,  usuallv  close 
to  the  nipple.  The  papillae  generally  exhibited  fibrovas¬ 
cular  cores. 

All  architectural  patterns  present  were  recorded. 

The  European  Pathologists  Working  Group  (EPWG) 
Classification.  This  system  was  devised  by  a  group  of 
European  Pathologists.®  Three  categories  are  recog¬ 
nized:  (1)  poorly  differentiated,  in  which  the  DCIS  is 
composed  of  cells  with  very  pleomorphic,  irregularly 
spaced  nuclei,  containing  coarse,  clumped  chromatin, 
prominent  nucleoli,  and  frequent  mitoses.  Tire  second¬ 
ary  defining  feature,  cell  polarization,  is  absent  or  only 
focally  present.  Tire  growth  pattern  is  usually  solid  but 
may  appear  to  be  cribriform  or  micropapillary;  Central 
comedo-type  necrosis  is  usually,  but  not  imariably, 
present  (Fig  1).  CiilciHcatioii,  when  prc.sciit,  is  amor¬ 
phous;  (2)  Well-differentiated,  in  which  the  ecu'!  exhibit 


FIGURE  1.  High  nuclear  grade  (poorly  differenllated.  com¬ 
edo)  DCIS.  There  is  pronounced  pleomorphism  of  nuclei,  which 
show  one  or  more  prominent  nuclei.  Mitoses  ore  fairly  numer¬ 
ous.  Comedo  necrosis  Is  seen  at  the  bottom  of  the  picture 
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PREDICTION  OF  DCIS  RECURRENCE  (Badve  et  oO 


FIGURE  2.  Low  nuclear  grade  (well-differentiated,  cribriform, 
without  necrosis)  DCIS.  The  nuclei  are  small,  hyperchromatic. 
and  unIfarm,  and  there  Is  a  clear  zone  of  cytoplasm  between 
the  nuclei  and  the  luminal  membranes. 


monomorphic,  regularly  spaced  nuclei  fine  chromatin, 
inconspicuous  nucleoli,  and  few  mitoses  (Fig  2).  The 
cells  show  polarizadon  around  secondary  lumina  or 
over  papillae  with  orientation  of  their  apical  borders 
toward  the  lumen.  The  growth  pattern  is  usually  cribri¬ 
form,  micropapillary,  or  clinging,  although  a  solid 
variant  also  occurs.  Necrosis  is  uncommon  and  tends  to 
be  minimal.  Calcification,  when  present,  is  usually 
psammomatous;  (3)  intermediately  differentiated,  com¬ 
posed  of  cells  showing  some  pleomorphism  but  not  as 
marked  as  in  the  poorly  dififeren dated  group  (Fig  3). 
They  show  polarizadon  (Fig  4)  but  this  is  generally  less 
pronounced  than  in  the  well-differendated  category. 

Each  case  was  classified  according  to  the  most 
poorly  differen dated  area  present. 

The  Classification  of  the  United  Kingdom  and  European 
Commission  Breast  Screening  Pathology  Working  Groups. 
This  classification  has  been  adopted  by  the  UK  National 
Health  Service  Brea.st  Screening  Programme  (NHSBSP) 
and  those  initiated  by  the  European  Cunuui.ssiun  (EC) 
under  the  Europe  Against  Cancer  Programme.'®  ”  It  is 
deiived  From  that  of  the  EPWC.  The  tumoi'S  are  divided 
into  (1)  high,  (2)  intermediate,  and  (3)  Imo  nuclear  grade 
using  exactly  the  same  ciiteiia,  but  cell  polarization  is 
not  taken  into  account  because  it  was  thought  that  this 
criterion  might  not  ahv.i)-s  correlate  with  nuclear  grade 
and  could  be  diilicult  to  apply  C(}nsi.siently.  Each  c;ise 
was  chtssilied  according  to  the  highest  nuclear  gnide 
pre.sent. 

The  Nottingham  Classification.  This  classification"'  is 
l)a.sed  on  the  pre.sence  of  necrosis.  Lesions  are  divided 
into  (1)  pure  comedo  DCIS,  in  wliich  the  ducts  show 
central  hiniina  containing  lurcroiic  dehris  snrronnded 
by  large  pleomorphic  viable  cells  in  .solid  mas.s<'.s  (Fig  1); 

(2)  DCIS  with  necrosis,  where  ihiMC  arc  necrolii"  ncopla.s- 
lie  eells  within  duct  lumina  but  without  a  true  comedo 
pattern  (Fig  1).  This  grottp  ittchtiles  ttttttors  with  nticro- 
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FIGURE  3.  Intermediate  nuclear  grade  (Intermediately  differ¬ 
entiated,  without  necrosis)  DCIS.  The  nuclei  are  vesicula  and 
fairly  large,  but  they  are  uniform,  and  the  nucleoli  are  small  or 
Indiscernible.  Mitoses  are  Infrequent.  The  cells  occupying  the 
lumen  are  macrophages  and  not  necrotic  cells. 

papillary  or  cribriform  architecture  e.xhibiting  a  signifi¬ 
cant  amount  of  necrotic  cellular  debris;  (3)  DCIS  without 
necrosix,  where  there  is  no  evideivce  of  necrosis  in  any  of 
the  tissue  examined  or  it  is  limited  to  a  few  necrotic  or 
desquamated  cells  in  lumina. 


FIGURE  4.  Inlermedlale  nuclear  grade  (iniermedlafely  differ- 
onllafed.  wilh  necrosis)  DCIS.  The  nuclei  are  vesicular  and 
larger  lhan  those  In  Figure  Z  but  they  are  uniform,  and  the 
nucleoli  are  small  or  indiscernible.  Miloses  are  infrequent.  The 
cells  Shaw  polarization  around  the  secondary  lumina.  many  of 
which  contain  necrotic  cells. 
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Each  case  wa.s  classified  according  to  the  worst 
category  present. 

The  Van  Nuys  Classijicalion.  This  system'*  exhibits 
features  of  the  last  two  classifications.  Lesions  are  first 
divided  into  high-grade  and  non-high-grade  based  on 
nuclear  morphology  and  the  latter  subdivided  into 
those  with  and  without  significant  necrosis.  There  arc 
thus  three  groups:  (1)  high  grade,  (2)  non-high  grade  with 
necrosis,  and  (3)  non-high-grnde  without  necrosis.  This 
classification  was  applied  by  combining  our  findings 
from  the  last  two  classifications.  The  criteria  for  identlty- 
ing  the  high-grade  cases  were  the  same  as  those  used  in 
the  NHSBSP  Classification.  The  remainder  were  then 
subdivided  according  to  whether  significant  necrosis 
was  present  when  applying  the  Notdngham  Classifica- 
don4). 

Each  case  was  classified  according  to  the  worst 
category  present. 

Apjfropriate  Application  of  Classifications.  To  ensure 
that  the  classifications  were  applied  appropriately,  one 
of  the  authors  (S.B.)  was  given  the  task  of  learning  ail 
the  classifications  from  at  least  one  representative  of  the 
formulators.  After  learning  to  apply  them,  the  first  32 
cases  of  the  study  were  clas.sified  and  .sent  to  at  least  one 
of  these  representatives  for  verification.  The  kappa 
statistics  obtained  when  those  diagnoses  were  compared 
with  those  of  S.P.  using  the  Nottingham  classification, 

R. R.M.  using  EPWG  system,  and  J.P.S.  using  the 
NHSBSP/EC  classification  were  0.9, 0.7,  and  0.6,  respec¬ 
tively.  The  first  two  of  these  were  regarded  as  satisfac¬ 
tory,  and  S.B,  therefore  applied  both  cla.s.sificaiion.s  to 
the  remaining  casc.s  alnne  witlmut  further  consultation. 
The  last,  however,  was  regarded  ius  le.<a  than  satisfactory, 
and  the  discrepent  cases  were  therefore  reviewed  by 

S. B.  and  J.P.S.  together.  Having  identified  the  causes  of 
the  inconsistencies,  the  remaining  cases  were  then 
classified  by  S.B.  alone. 

Follow-Up  Details 

The  median  time  from  the  initial  diagnosis  to 
disease  recurrence  for  the  43  subjects  who  relapsed  was 
39  months  (range,  7  to  125).  The  median  length  of 
follow-up  for  the  controls  was  68  months  (range,  15  to 
221).  Fifiy-six  percent  of  the  recurrences  occurred 
within  4  years  and  73%  by  5  years.  The  median  length  »f 
follow-up  for  the  controls  w.is  approximately  ilouble  the 
median  interval  between  first  event  and  recurrence  for 
the  subjects. 

Statistical  Methods 

Nonparaineiric  methods  were  used  thronghont 
this  sluily.  The  Mann-W’hiiiiey  test  was  icseil  when 
comparing  nnlinal  onlcomes  between  two  grottjxs.  ainl 
the  chksfjttared  test  w.is  etnployed  to  entnpare  propor- 
tiotis.  The  log-r:mk  test  was  nsed  to  as.ses.s  tlilferenres 
betweeti  groups  wheti  cotuparing  the  time  to  reettr- 
retice.  Cox’s  regre.ssioit  was  tt.sed  to  rotnpan*  the  prog- 
ttostic  valtte  ol'dilT'vtrtn  gntdittgttietliods  by  eotnpariitg 
the  rednctiotis  itt  log  likelihood. 


RESULTS 

Analysis  of  Classifications 

Architectural  Classification.  The  tise  of  this  system 
resulted  in  the  identificatioti  of  the  Ihllowing  patterns: 
solid  in  46,  comedo  in  29,  cribrifortn  iti  77,  tnicrnpapil- 
lary  or  papillary  in  28.  More  than  one  pattern  of  growth 
(mixed)  was  identified  in  47  cases.  Of  these,  18  with 
solid,  nine  with  comedo,  27  with  cribriform,  atid  1 1  with 
papillary  growth  pattern  recurred.  Using  Cox’s  regres¬ 
sion  analysis  to  determine  whether  any  of  the  growth 
patterns  was  assuciated  with  a  higher  probability  of 
recurrence,  no  suitistically  significant  dilference  was 
found. 

The  European  Pathologists  Working  Croup 
Classification.  The  distribution  of  the  124  cases  in  the 
three  categories  was:  74  poorly  differentiated,  37  inter¬ 
mediate,  and  13  well-differentiated  cases.  Thirty  poorly 
differentiated,  10  intermediately  differentiated,  and 
three  well-differentiated  cases  recurred.  Figure  5  shows 
the  probability  of  recurrence.  Although  there  were 
differences  in  recurrence  rates  among  these  groups, 
they  did  not  achieve  statistical  significance  at  the  5% 
level  (P=  .08). 

The  Classification  of  the  NH.W.SP/EC  Working  Groups. 
The  distribution  of  the  124  cases  in  the  three  categories 
was:  77  high  nuclear  grade,  40  intermediate,  and  seven 
low  nuclear  grade.  Thirt\-four  high,  seven  intermedi¬ 
ate,  and  two  low  nuclear  grade  cases  recurred.  It  can  be 
seen  from  these  figures  that  a  propnrtinn  of  Ciise.s 
rcg;ndcd  as  well  or  intermediately  differeiniatcd  icsing 
the  EPWG  classification  were  upgraded  when  cell  polar¬ 
ization  was  disregarded  and  tliat  some  of  these  cases 
recurred.  A  recurring  case  classified  as  high  nuclear 
grade  using  the  NHSBSP/EC  system  and  intermediately 
differentiated  in  the  EPW’G  scheme  because  the  cells 
were  regarded  as  polarized,  is  illustrated  in  Figure  6.  A 
statistically  significant  relationship  between  nuclear 
grade  and  recurrence  uas  observed  using  this  clas.sifica- 
tion  (P=  .009)  (Fig7). 

Nottingham  Classification.  The  distribmion  nf  the 
122  ca.se.s  in  the  three  categories  was:  28  coinedn,  57 
with  necrosis  and  .37  without  necrosis.  It  wis  not 
thought  appropriate  to  clnssify  the  two  cases  of  papillary 
intrac)'stic  carcinoma  tising  this  system.  Nine  cases  »f 
coiueilo,  24  of  DCIS  with  necrosis,  ainl  nine  without 
necrosis  rectirred.  Figtire  8  shows  that  the  probability  of 
recurrence  was  not  significantly  different  in  the  three 
groups  (P=  .31). 

The  Ian  Nuys  Classification,  'flie  distribiiiioii  ofilie 
122  cases  was  77  higli-graile.  18  noit-higli  gr.ule  with 
necrosis,  and  27  u«)n-higli  gratle  without  necrosis.  The 
two  ra.ses  of  papillary  iiiimcysiic  caiciiioina  were  not 
<'la.ssified  using  this  system.  Thirty-foitr  higlt-grafle,  fottr 
ttott-ltigh-gmtle  with  tterrosis,  atnl  fottr  nott-high- 
gnide  r.tses  withottt  tiecrosis  recitrred.  Figttte  9  shows 
that  there  were  signilicatit  iliiferetices  itt  the  probability 
rtf  recitrretn:e  atuotig  the  three  groitps  (/’  =  .t)t)l  i. 
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FIGURES.  Recurrence-free 
survival  using  the  EPWG  ctos- 
slflcatton. 


Type  of  Recurrence 

Disease  type  at  recurrence  for  the  43  sulyects  was  as 
follows:  28  DCIS  only,  13  in  situ  and  invasive  ductal 
carcinoma,  and  two  invasive  ductal  carcinoma  only.  The 
median  time  to  invasive  recurrence  was  65  months 
(range,  10  to  126  montlw)  compared  with  18  months 
(range,  7  to  98  months)  to  noninvasivc  recurrence. 
There  was  no  evidence  that  any  particular  morphologi¬ 
cal  type  of  DCIS  (using  any  of  the  classifications)  was 
more  prone  to  develop  invasive  recurrence,  although 
the  ability  to  detect  any  difference  was  limited  by  the 
small  number  of  events. 

Time  to  Recurrence 

This  is  shown  in  Figures  5,  7,  8,  and  9.  Surprisingly, 
there  was  no  clear  relationship  between  any  of  the 
histological  types  and  the  interwil  between  primary 
excision  and  recurrence. 

DISCUSSION 

Unlike  iis  lobular  counterpart,  DCIS  is  gener.illy  a 
tinilbcul  disease  in  whieli  recurrences  develop  almost 
in\~.iriably  at  the  site  of  previous  surgery,  ('omplete  local 
excision  is  thus  cnr.iiive.  bm  delining  the  precise  limii.s 
of  tile  process  may  be  dillicnlt  or  impossible  because  of 
extensive  microscopic  spread  along  tlie  duct  system. 
I’ailiological  a.ssessment  of  excision  margins  is  conse¬ 
quently  of  limited  value.  The  recognition  that  DCl.S  is 
not  a  single  morpliologieal  entity  but  a  spectrtim  of 
prolil'enitions  witli  dill'erent  biological  beliiivior  bas 
stimulated  a  nnmber  of  groups  to  devise  classifications 
lliat  niiglit  help  to  predict  the  likeliliood  oficenii'c’iice 
after  bretist-conserving  surgery. '- 


The  current  study  was  undertaken  with  the  aim  of 
comparing  five  classifications  for  their  ability  to  predict 
outcome  in  a  group  of  cases  with  long  follovv-up. 
Forty-seven  patients  who  developed  recurrent  carci¬ 
noma  were  matched  with  twice  the  nnmber  of  controls 
and  their  histological  sections  chtssified  without  knowl¬ 
edge  of  their  outcome.  The  criteria  for  matching  were 
length  of  follow-up  and  age  at  diagnosis,  which  maybe 
an  important  influence  on  prognosis.'*  '’’  It  was  impor¬ 
tant  that  the  controls  were  followed  up  for  a  length  of 
time  sufficient  to  maximize  the  possibility  that  recur¬ 
rences  occurring  within  a  similar  time  frame  to  those 
seen  in  the  subjects  would  have  been  detected.  The 
follow-up  time  for  die  control  patients  was  significantly 
longer  than  die  time  to  first  recurrence  in  the  subjects. 
With  43  cvciiLs.  it  is  possible  to  detect  reliably  dilTer- 
cnccs  between  groups  corresponding  to  a  threefold 
increase  in  the  event  nite  in  the  poorest  prognosis 
group  relaiive  to  tlie  good  prognosis  group  (90'’(i 
power,  twosided  3%  signilicance  level). 

Gises  could  not.  however,  lx:  maiched  for  adcipiaey 
of  local  excision.  To  en.sure  long  follow-np  periods,  it 
was  necessary  to  select  lesions  diagnosed  at  a  time  when 
excision  margins  were  not  routinely  as.sessed.  .-Vs  a 
unicentric  process,  howeier.  local  recurrence  of  1)( TS  is 
dependent  on  incomplete  excision  and  die  ability  of 
the  rc.sidnal  tumor  to  grow,  aiiribnies  that  nmsi  have 
been  presi’iit  in  the  sindy  group  lo  a  greater  exieni  than 
the  controls.  I'nrihermore.  becan.se  the  cotnpari.son  of 
cla.s.silications  was  utidertaken  on  the  .saihe  groitp  of 
paiienis.  differences  in  clinical  outcome  eonid  not  have 
lieen  confotindcd  by  dill’erences  between  paiicnt.s. 

.■\.s.se.ssing  adetpuicy  of  local  excision  is  diUienh  or 
.soiiK'tinies  ititpo.ssible.  even  n.sing  cotnbined  r.idiologi- 
cul  ami  histological  technicpies.  Titmor  may  not  remain 
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FIGURE  6.  DOS  classifled  as  high  nuclear  grade  using  the 
NHS8SP/EC  classification  but  as  Intermediately  differentiated 
using  the  EPWG  system:  (A)  low-power  view  to  show  mlcropap- 
liiary/ciinging  growth  pattern,  (b)  and  (c)  High-power  views  to 
show  nudear  features  and  ceil  polarization,  which  was  present 
In  many  parts  of  the  lesion. 

in  the  breast  when  the  excision  margin  was  reached, 
either  because  it  did  not  actually  extend  beyond  it  or 
because  residual  disease  was  destroyed  by  the  surgical 
procedure.  Sumetiincs,  however,  rec.xcision  specimens 
appear  not  to  contain  rc.sidual  tumor  because  of  sam¬ 
pling  error,  giting  an  erroneous  impression  that  the 
lesion  was  originally  completely  excised.  Conversely,  a 
f:il.se  impression  of  complete  excision  may  be  obtained 
when  the  relevant  part  of  the  tumor  is  not  .sampled.  This 
is  particukirly  likely  to  occur  with  poorly  (hdiueatetl 
lesions.  Three-tlimensional  sindu-.s  by  Faverly  et  al.*' 
however,  have  suggested  that  in  .sonte  ea.s«'.s  tlu*r<'  may 
even  be  g:ips  in  OC.l.S  oenipied  by  ap[)ari’nily  uou- 
neopla.siie  epitherunu.  This  is  more  likely  to  «jeciir  in 
the  well-diHereuliated  or  low  nuclear  guide  types.  It  Is 
thus  po.ssible  for  .surgical  excision  to  be  incomplete 


even  if  normal  breast  epithelium  is  present  between  the 
DCIS  and  the  excision  margin. 

Fisher  et  al*®  reviewed  histological  material  from 
the  United  States  National  Surgical  Adjuvant  Breast 
Project  and  divided  cases  into  those  in  which  tlie 
margins  were  thought  to  be  involved  and  those  in  which 
they  were  not.  Margin  involvement  was  regarded  as 
transecdon  of  the  tumor;  lesions  that  were  described  as 
“close”  or  “too  close”  were  regarded  as  completely 
excised.  During  a  mean  follow-up  period  of  48  months, 
recurrences  were  observed  after  lumpectomy  alone  in 
11%  of  patients  with  free  margins  and  in  25%  of  those 
where  they  were  involved.  Similar  findings  were  ob¬ 
tained  by  Lagios  et  al,*’  where  a  recurrence  rate  of  10% 
was  encountered  in  unirradiated  patients  in  whom 
excision  was  considered  to  be  complete  by  histological 
examination,  radiographic-pathologic  correladon,  and 
postoperative  mammography.  Solin  et  al'®  reviewed 
cases  from  many  centers  and  found  that  where  DCIS 
extended  to  within  2  mm  of  the  margin,  recurrence 
occurred  in  12%  compared  with  4%  of  those  where 
tumor  was  greater  than  this  distance  away.  The  differ¬ 
ence  was  not,  however,  statistically  significant  In  the 
study  of  Silverstein  et  al,'®  26  patients  with  DCIS 
underwent  reexcision  of  their  disease.  In  10,  the  initial 
biopsy  had  clear  but  close  margins,  and  none  e.xhibited 
residual  mmor  in  the  reexcision  specimens.  The  remain¬ 
ing  16  patients  had  involved  margins,  but  residual 
tumor  was  found  in  only  five. 

Pathological  detection  of  margin  iin-olvenient  thus 
correlates  with  presence  of  residual  DCIS  in  tlie  breast 
and  clinical  recurrence,  although  the  correlation  is  far 
from  perfect  because  of  significant  technical  problems 
in  assessment.  Tlie  accuracy  of  prediction  depends  on  a 
number  of  factors,  including  the  care  with  which  the 
specimen  is  examined,  the  number  of  blocks  taken,  the 
length  of  time  tlie  patient  is  followed-up,  and  how 
adequacy  of  excision  is  defined.  Based  on  the  current 
study,  it  would  seem  important  to  assess  excision  mar¬ 
gins  of  subcutaheous  mastectomy  specimens,  because 
we  oliscrved  several  recurrences  after  this  procedure. 

We  found  no  significant  relationship  iK'tween  histol¬ 
ogy  and  clinical  outcome  using  the  clxs.sifications  based 
on  growth  pattern  or  primarily  on  the  presence  of 
necrosis.  Tlie  Nottingham  chtssification  had  the  advan¬ 
tage  of  being  easy  to  learn  but  had  two  important 
diawback.s:  (1)  not  all  high-grade  lesions  were  of  com¬ 
edo  type  or,  indeed,  even  necrotic  and  (2)  the  dividing 
line  between  comedo  and  noncomedo  necrosis  was  not 
always  clear. 

Siatistieally  significant  correlations  were,  however, 
observed  asing  the  .system  eniplnyed  by  the  Nll.SlkSP 
and  K(1  Working  (Iroiips,  which  is  ba.scd  exclusively  on 
nuclear  guide,  and  the  Van  Niiys  ckcssilication.  which  i» 
ba.sed  on  nuclear  guide  and  the  pre.sence  of  necmsls.  A 
better  correlation  was  seen  using  ,the  laiier  than  the 
former,  the  diirerence  being  explained  by  improved 
discrimination  lietvveen  the  modeuite  and  go(«l  progiio** 
tic  groups  u.sing  the  Van  Niiys  inethoil  (.see  figs  7  .and 
9).  This  was  a  somewhat  .sin  prising  observation  given 
die  lack  of  prognostic  .significance  of  necrosis  in  the 
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FIGURE  7.  Recurrence-free 
survival  using  the  NHSBSP/EC 
classification. 
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Nottingham  classification,  but  our  findings  broadly 
confirm  those  of  Silverstein  et  al,'-  who  first  reported 
the  Van  Nuj-s  system. 

Unexpectedly,  the  NHSBSP/EC  system  performed 
better  than  that  of  the  EPWG  from  which  it  is  derived. 
The  EPWG  classification,  however,  takes  into  account 
cell  polari'/atinn  as*  well  as  nuclear  grade,  and  this  had 
the  effect  of  downgrading  some  cases  where  the  nuclear 
grade  tvas  high  or  intermediate  but  where  the  cells  were 
polarized  (Fig  6).  Some  of  these  downgraded  cases 
recurred.  The  different  prognostic  significance  that  we 


observed  between  these  two  classifications  is  thus  based 
on  a  small  number  of  cases.  Nevertheless,  on  the 
evidence  of  the  current  study,  it  appears  that  cell 
polarization  is  much  less  important  than  nuclear  grade 
in  predicting  local  recurrence.  A  recent  review  of 
cUusifi  cation  of  DClS-'’.strcs,ses  the  importance  of  nuclear 
grade  as  the  primary  feature  of  the  EPWG  cla.s.sification 
and  emphasizes  that  cell  polarization  is  a  secondary 
feature  that  is  of  most  value  in  categorizing  cases  where 
the  precise  degree  of  nuclear  differentiation  is  difficult 
to  establish.  Possibly,  therefore,  some  of  our  cases  would 


FIGURE  8.  Recurrence-free 
survival  using  the  Notting¬ 
ham  classiflcotlon. 
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FIGURE  9.  Recurrence-free 
suvival  using  the  Van  Nuys 
classiflcatlon. 


not  have  been  downgraded  by  other  Investigators,  and 
this  is  worthy  of  further  investigation. 

Other  workers  have  also  shown  the  importance  of 
nuclear  grade.  Lagios*  studied  recurrence  after  local 
excision  In  relation  to  this  feature  and  growth  pattern. 
High  nuclear  grade  lesions  recurred  more  frequently 
than  those  of  intermediate  or  low  grade  even  among 
tumors  exhibiting  similar  (cribriform/papillary)  archi¬ 
tecture.  Bellamy  et  al®  found  that  high-grade  DCIS  was 
significantly  more  often  Incompletely  excised  com¬ 
pared  with  low-grade  DCIS  even  though  micropapillary 
tumours  were  more  likely  to  involve  multiple  quadrants 
regardless  of  growth  pattern.  Recurrence  as  invasive 
carcinoma  was  more  likely  to  follow  high-grade  lesions, 
a  finding  we  were  unable  to  confirm  In  the  current 
study. 

An  advantage  of  the  current  study  \vas  the  long 
follow-up  period,  which  allowed  ns  not  only  to  deter¬ 
mine  recurrence  rates  but  also  the  period  over  which 
they  occurred.  Intuitively,  one  would  expect  high-grade 
lesions  to  recur  sooner  than  those  of  low  or  inicrinedi- 
ate  grade  in  new  of  their  presumed  faster  growth  rate, 
but  in  the  current  study,  recurrences  from  low-  and 
intermediate-grade  cases  appeared  over  a  time  course 
similar  to  that  of  high-grade  lesions,  which  continued  to 
recur  over  a  10-year  period  before  the  di.sen.se-free 
siirvi\al  curves  flattened  out.  Concerning  the  type  of 
recurrence,  we  found  no  evidence  tliat  high-grade  ca.se.s 
were  more  likely  to  recur  as  inmsive  carcinoma. 

luigios  et  al”'  found  a  relaiionsliip  bciween  lesion 
si/e  and  recurrence  after  loc:il  excision  of  DC.i.S,  bin  this 
was  not  confirined  by  Fisher  et  al.*''  probably  hecan.se 
the  nnniher  of  nnnors  gre:ner  tlian  I  cm  in  the  latter 
study  was  relatively  small.  The  ilegree  of  circmnscrip- 
tion  of  the  nnnor  is  also  likely  to  he  important,  becau.se 


circumscribed  tumors  are  easier  to  excise;  circumscrip¬ 
tion  may,  howes’er,  be  difficult  to  eraluate. 

It  is  likely  that  the  most  accurate  prognostication 
will  be  achies  ed  by  combining  ses’eral  features  related  to 
recurrence.  Recently, Silverstein  etal’-'  devi.sed  an  index 
based  on  tumor  size,  margin  width,  and  the  Van  Nuys 
classification,  each  receiving  a  score  of  1  to  3.  For  size,  a 
score  of  I  was  given  for  tumors  15  mm  or  less  in 
diameter,  2  for  those  1 6  to  40  mm,  and  3  for  those  larger 
than  40  mm.  For  excision  margins,  a  score  of  1  was  given 
where  the  tumor-free  margin  exceeded  10  mm,  2  where 
it  was  I  to  9  mm,  and  3  where  it  was  less  than  I  mm. 
Using  the  Van  Nuys  classification,  a  score  of  I  was  given 
for  non-high  nuclear-grade  lesions  without  comedo- 
type  necrosis,  2  for  non-high  nuclear  grade  with  com- 
cclo-type  necrosis,  and  3  for  high-nuclear-grade  lesions 
with  or  without  comedo-type  necrosis.  Cases  were  then 
divided  into  three  groups  with  aggreg.itc  scttres  of  3  to 
4,’  5  to  7,  and  8  to  9.  Recurrence-free  surviml  was 
predicted  more  accurately  by  the  index  than  by  any  of 
the  three  constituent  pathological  mriables  alone.  Fur¬ 
thermore,  it  was  found  that  patients  with  prognostic 
index  scores  of  3  to  4  did  not  show  a  local  flisease-frce 
snr^ral  benefit  from  breast  irradiaiion.  wlurreas  those 
with  scores  5  to  7  benefited  significantly  from  adjuvant 
radiation  therapy.  .Mthongh  paticuns  with  .sron-s  of  .S  to 
1)  also  beuefnteci  from  irradiation,  the  rerurrehcc  rates 
after  local  cxrisiott  were  extretttely  high  evett  where 
r.idiaiiott  therapy  was  givett,  sttggestitigtltat  ttta.stectomy 
is  tttost  appropriate  for  these  patiettLs.  These  itttportattt 
ftttdittgsare  itt  tteed  of  itulepetnlettt  validatiott. 

.A  erucial  aspect  ofatiy  pathological  cht.ssilieatiott  is 
the  cotisisteticy  with  which  it  catt  be  ttpplieil.  .A  litttiteii 
con.sistencyatialy.si.s  wasttttdertakett  itt  tlteettrrettt  stttdy 
but  this  was  siutply  to  detertttittir  the  ilegree  with  whii  It 
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tlie  first  author  agreed  with  some  of  the  formulators  to 
ensure  that  the  classifications  were  applied  appropri¬ 
ately.  A  formal  statistical  analysis  involving  a  large 
number  of  pathologists’  observations  is  underway. 
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